Introduction
============

Neurophysiology of acute pain resulting due to injury or surgery is a complex interplay of several dimensions including sensory, affective, cognitive, and behavioral aspects,[@b1-jpr-10-1273] making it difficult to achieve effective control with a single agent.[@b1-jpr-10-1273]--[@b3-jpr-10-1273] Combining analgesics with different mechanisms of action and acting on peripheral and central pathways may help in providing pain relief at lesser dose of individual medicines, with better tolerability.[@b4-jpr-10-1273],[@b5-jpr-10-1273] For the management of moderate to severe pain, combination of opioid with nonsteroidal analgesics is required for better pain relief and possibly reduced dose of medicine.[@b6-jpr-10-1273]

Tramadol, available worldwide since more than 4 decades, is effective and well-tolerated treatment option for moderate to severe pain.[@b7-jpr-10-1273],[@b8-jpr-10-1273] Analgesia provided by tramadol is better than paracetamol and nonsteroidal anti-inflammatory drugs (NSAIDs);[@b9-jpr-10-1273],[@b10-jpr-10-1273] hence, it can be a suitable choice of analgesic for moderate to severe pain management. Diclofenac, the most frequently used NSAID, is considered as a gold-standard analgesic[@b11-jpr-10-1273],[@b12-jpr-10-1273] because of its efficacy compared with other NSAIDs.[@b13-jpr-10-1273] Apart from COX inhibition, diclofenac works by several other mechanisms, including inhibition of thromboxane-prostanoid receptor, lipooxygenase enzymes, peroxisome proliferator-activated receptor gamma, substance P, *N*-methyl-[d]{.smallcaps}-aspartate receptor hyperalgesia, and acid-sensing ion channels. It also has effect on arachidonic acid release and uptake, nitric oxide--cyclic guanosine monophosphate antinociceptive pathway, and interleukin-6 production.[@b14-jpr-10-1273] Diclofenac is also effective for moderate to severe pain.[@b1-jpr-10-1273]

In a comparative phase III trial, Durapain (fixed dose combination of tramadol hydrochloride immediate release \[50 mg\] and diclofenac sodium sustained release \[75 mg\], Abbott Healthcare Pvt Ltd, India), that is a fixed-dose combination (FDC) of immediate-release tramadol 50 mg and sustained-release diclofenac 75 mg, has been shown to be effective in Indian population with moderate to severe pain due to acute musculoskeletal conditions, postoperative pain after orthopedic surgery, or an acute flare of osteoarthritis and rheumatoid arthritis. The combination was more efficacious than tramadol--paracetamol combination in Indian patients.[@b15-jpr-10-1273]

In India, tramadol hydrochloride/diclofenac sodium is widely used for symptomatic treatment of severe acute pain. However, there are limited data on the use of tramadol hydrochloride/diclofenac sodium for the symptomatic treatment of severe acute pain due to different causes in real-life settings. A phase IV study might provide more insights into effectiveness and tolerability helping clinicians to effectively use this medicine in right patient type for better outcome.

Objective
=========

The objective of the study was to assess the effectiveness, overall tolerability, and gastrointestinal (GI) tolerability of tramadol hydrochloride/diclofenac sodium tablet in symptomatic treatment of Indian patients with severe acute pain.

Materials and methods
=====================

This was a prospective, multicenter, observational, non-randomized, noncontrolled, single-arm, post-marketing study. tramadol hydrochloride/diclofenac sodium was prescribed as per standard clinical practice of the treating physician. Adult treatment naïve patients aged between 18 and 60 years suffering from severe acute pain were enrolled in the study. Patients with known hypersensitivity to either tramadol or diclofenac or any of the excipients of product, pregnant women, lactating mothers, and patients with any other condition that precluded the use of tramadol hydrochloride/diclofenac sodium in a particular patient, in accordance with the prescribing information, were not included in the study. Tramadol hydrochloride/diclofenac sodium was prescribed by the treating physician as per approved label (generally one tablet twice daily after meals or as directed by the physician for a period not exceeding 5 days). Evaluation of patients was carried out at baseline, and telephonic follow-up was performed on day 2. The second follow-up on day 5 was also done telephonically if the patients did not turn up for the visit. No additional laboratory tests or procedures were performed except those which treating physician felt necessary during routine practice. Concomitant medications other than those prohibited by the locally approved package insert were allowed. During follow-ups, intensity of pain, number of tramadol hydrochloride/diclofenac sodium tablets consumed on each day, overall tolerability, GI tolerability of study medicine, use of gastroprotective agents, and/or antiemetic and other analgesics during treatment were recorded. The intensity of pain was rated on a 4-point scale (0, none; 1--3, mild; 4--6, moderate; and 7--10, severe). Global assessment of effectiveness and tolerability of treatment by patient and physician was noted at the end of the therapy. The global assessment of effectiveness and tolerability was performed on a scale of 1--7 (1, very good; 2, good; 3, fairly good; 4, moderate; 5, slightly poor; 6, poor; and 7, very poor). The safety was also assessed by recording the adverse events. The primary end point of the study was pain intensity difference from baseline to day 5. The secondary end points included incidence of GI events; percentage of patients with severe GI events at each visit; percentage of patients who discontinued the treatment due to GI events; incidence of treatment-related events (other than GI events); percentage of patients using gastroprotective and/or antiemetic during the study period; percentage of patients requiring analgesics during the study period; percentage of patients who rated the tolerability of treatment as "very good", "good", and "fairly good"; and percentage of physicians who rated the tolerability of treatment as "very good", "good", and "fairly good". The study was performed between January and April 2016 after approval from the respective zonal ethics committees, namely, Bangalore Ethics (South), Intersystem Biomedica Ethics Committee (West), Apollo-Gleneagles Hospital--IEC, Hurip Independent Bioethics Committee (East), and Good Society Ethical Research (North). Written informed consent was obtained from all patients.

Statistical analysis
--------------------

Continuous variables were summarized with descriptive statistics, that is, number of observations, mean, and standard deviation. Categorical data were summarized as numbers and percentages. If the data were not available, then a missing category was presented.

A paired *t* test was performed to examine change in pain score from baseline. All statistical tests were performed at a two-sided 5% level of significance. A *p*-value of \<0.05 was considered statistically significant. All the statistical analyses were performed with the SAS system, version 9.2 or later.

Results
=======

This study included 351 patients with a mean age of 44.2 years from four cities (Chennai, Delhi, Kolkata, and Mumbai) and 19 centers in India. The percentage of male and female patients in the study was 43% and 57%, respectively ([Table 1](#t1-jpr-10-1273){ref-type="table"}).

Of the enrolled patients, 41.9%, 43.9%, 12%, 2.85%, and 1.14% had musculoskeletal pain, joint pain, pain due to trauma, post-operative pain, and other pain, respectively. Seventy-five (21.4%) patients had significant medical his-tory, of which 65.3% of patients had a history related to cardiovascular system and 45.3% of patients had a history of endocrine/metabolic disorder. A total of 345 (98.3%) patients completed the study as per protocol.

Assessment of efficacy
----------------------

The mean pain score was reduced from 9.2 (±1.09) at baseline to 5.6 (±1.27) at day 2 with a mean difference of −3.7±1.41. The reduction in pain intensity at day 2 was statistically significant ([Figure 1](#f1-jpr-10-1273){ref-type="fig"}; *p*\<0.0001). At day 5, the pain intensity score was reduced by −6.4±2.18 from baseline. The difference in pain intensity at day 5 from baseline was also statistically significant ([Figure 1](#f1-jpr-10-1273){ref-type="fig"}; *p*\<0.0001). Only one patient (0.29%) required other analgesic (aceclofenac plus paracetamol) during treatment. Visit-wise distribution of patients with different pain intensities in evaluable population is shown in [Table 2](#t2-jpr-10-1273){ref-type="table"}. The percentage of patients with severe intensity of pain reduced from 100% at baseline to 18.3% at day 2 and 6.96% at day 5.

[Table 3](#t3-jpr-10-1273){ref-type="table"} shows the percentage of patients reporting the effectiveness of treatment as "very good", "good", and "fairly good" according to patient assessment and physician assessment. A total of 60.84% patients reported the effectiveness of treatment as "very good to good" as per patient assessment. Similarly, according physician assessment, "very good to good" effectiveness was observed in 62.88% of patients ([Table 3](#t3-jpr-10-1273){ref-type="table"}).

A total of 22% patients required both gastroprotective agents and antiemetic treatment, whereas 31.6% required gastroprotective agent ([Table 4](#t4-jpr-10-1273){ref-type="table"}).

Omeprazole, pantoprazole, and rabeprazole were the proton pump inhibitors (PPIs) and domperidone was the antiemetic that was prescribed to patients ([Table 5](#t5-jpr-10-1273){ref-type="table"}).

Assessment of safety
--------------------

According to the patient assessment in evaluable population, 68.36% of patients reported tolerability as "very good to good", whereas according to physician's assessment, "very good to good" tolerability was reported in 68.27% of patients and it was reported "fairly good" in 24.9% of patients ([Table 6](#t6-jpr-10-1273){ref-type="table"}). Overall, 66.4% of patients required concomitant medications. Five patients (1.42%) developed nine GI-related events, all of which were of moderate intensity. Abdominal pain three events (0.8%), nausea two events (0.6%), vomiting two events (0.6%), diarrhea one event (0.3%), and heartburn one event (0.3%) were the GI events reported. All GI events were related to the study drug. In all five patients who developed GI events, the study medication was discontinued. The adverse events were resolved after discontinuation of study medicine. Two patients developed three adverse reactions (burning sensation in urine, giddiness, and urine retention) other than GI events of which two were moderate in intensity and one was of mild severity. Study medication was discontinued in both patients. No serious adverse reactions were reported during the study period. Five (1.42%) patients discontinued the study because of adverse drug reaction, whereas one patient was lost to follow-up. Of the patients who discontinued study, GI adverse events and other adverse events were reported in three (0.85%) and two (0.57%) patients, respectively. With discontinuation of the study drug, all adverse drug reactions were resolved.

Discussion
==========

Pain is a common concern in patients for which they often consult health care professionals. The presence of multiple pain pathways and pain transmitter substances suggests the need for analgesic agents with different mechanisms.[@b16-jpr-10-1273] Paracetamol, NSAIDs, and opioids are the main analgesics used in clinical practice either alone or in combination.[@b17-jpr-10-1273] Of the several criteria, severity of pain is one of the important factors for the selection of analgesic by health care professionals.[@b17-jpr-10-1273] The tramadol plus diclofenac sodium FDC available in the Indian market is commonly used for the management of severe acute pain. Musculoskeletal conditions are a prevalent problem across the world and the most common cause of severe long-term pain and physical disability.[@b18-jpr-10-1273] The combination of tramadol plus diclofenac sodium has been evaluated in the management of moderate to severe acute musculoskeletal pain in a phase III trial.[@b15-jpr-10-1273] The results showed a significant reduction in the VAS score for overall pain with the tramadol (50 mg) plus diclofenac (75 mg) combination at day 3 (*p*=0.001) and day 5 (*p*\<0.0001) compared with the tramadol (37.5 mg) plus paracetamol (325 mg) combination. Tramadol (50 mg) plus diclofenac (75 mg) tablet was given twice daily, whereas tramadol (37.5 mg) plus paracetamol (325 mg) was prescribed in the dose of two tablets every 4--6 hours, up to a maximum of eight tablets daily.[@b15-jpr-10-1273] In the current post-marketing observational study, we evaluated the effectiveness and safety of tramadol hydrochloride/diclofenac sodium in Indian patients with severe acute pain. Musculoskeletal pain was one of the most common causes of pain for prescribing tramadol hydrochloride/diclofenac sodium in our study. Joint pain and traumatic pain were the other two major causes of pain in our study population. The study design and patient population in our study were different than the previous study.[@b15-jpr-10-1273] First, we enrolled patients with severe pain and there was no comparative arm. Second, we did the first evaluation of efficacy and safety at day 2 unlike phase III trial in which patients were evaluated at day 3.[@b15-jpr-10-1273] We observed statistically significant reduction in pain intensity at day 2 (*p*\<0.0001) from baseline. In line with the reduction in pain intensity, the number of patients with severe pain also reduced at day 2 and at day 5 from baseline. At day 5, only 6.96% of patients had severe pain compared with 100% at baseline. Patients with acute severe pain often expect faster pain relief. The significant effectiveness of tramadol plus diclofenac combination observed on day 2 is an important finding in this study. The efficacy was also assessed on the global assessment scale by both patients and physicians. Overall, our results are in accordance with the previously published results.[@b15-jpr-10-1273]

A total of 93.43% patients reported effectiveness as "fairly good to very good" according to the patient assessment, whereas 91.44% of patients had "fairly good to very good" as per physicians assessment. The findings of physicians and patients assessment of effectiveness are almost similar.

Adverse effects can adversely affect the patient compliance.[@b19-jpr-10-1273] Overall, study medication was well tolerated by patients in this study. Only 1.42% of patients were discontinued from the study because of adverse drug reactions. No serious adverse reaction was reported in the study. NSAIDs are commonly associated with GI adverse effects.[@b20-jpr-10-1273] In our study, five patients reported nine events related to GI tract. Such adverse effects of NSAIDs can be significantly reduced by PPIs.[@b21-jpr-10-1273] In our study, gastroprotective agents in the form of PPIs were used in about one-third patient population. Rabeprazole was the most commonly prescribed PPI followed by pantoprazole. Omeprazole was used in less than 2% of patients.

Nausea and vomiting are important GI adverse effects associated with the use of tramdol,[@b22-jpr-10-1273] and they are dose dependent.[@b23-jpr-10-1273] Prophylactic antiemetic, such as metoclopramide, is useful in preventing such adverse events.[@b7-jpr-10-1273] In our study, antiemetic therapy was used in 22.6% of patients, all of whom were given domperidone. Overall, both gastroprotective agents and antiemetic treatment were prescribed in 22% of patients, and gastroprotective agent was prescribed in 31.6% of patients prophylactically.

Tolerability assessment performed by patient and physicians yielded similar findings. A total of 94.36% patients reported tolerability as "fairly good to very good" according to patients' assessment, whereas 93.17% of patients had "fairly good to very good" tolerability as per physician's assessment.

The published data on the efficacy and safety of tramadol plus diclofenac sodium combination are limited. The results of this study add to the existing knowledge about the effectiveness and safety of tramadol plus diclofenac sodium. Overall, our study provides interesting insights about the management of patients with severe acute pain with tramadol hydrochloride/diclofenac sodium in real-life settings.

The open-label, non-comparative design, absence of placebo group, and lack of blindness in the assessment of patients and doctors are the main limitations of our study. As pain is a subjective experience, the knowledge of patients could influence the results. Evaluation of therapy might be done by different methods for different types of pain. As this was an observational study, we mainly evaluated the intensity of pain and global assessment of effectiveness on a 7-point scale. The discontinuation rate of 1.42% was observed, despite giving prophylactic gastroprotective and antiemetic medications. The exact discontinuation rate in the absence of these agents is not known. We did not evaluate the impact of therapy on concomitant medication. Further studies are required to evaluate the impact of study medicine on the concomitant medication. The findings of our study should be interpreted considering these limitations.

Conclusion
==========

Short-term therapy with tramadol hydrochloride/diclofenac sodium is effective and well tolerated in Indian patients with severe acute pain. tramadol hydrochloride/diclofenac sodium provides significant pain relief on day 2 and maintains until day 5 without any serious adverse reaction. The use of gastroprotective agents and antiemetic therapy helps to avoid GI-related events in these patients.
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![Pain intensity score from baseline to day 5 (evaluable population n=345).\
**Notes:** \**p*\<0.0001. Orange colour: Reduction in mean pain intensity score from baseline to day 2. Blue colour: Reduction in mean pain intensity score from day 2 to day 5.](jpr-10-1273Fig1){#f1-jpr-10-1273}

###### 

Baseline characteristics

  Parameters               Result (N=351)
  ------------------------ ----------------
  Age, mean ± SD (years)   44.2±11.8
  Gender, n (%)            
   Male                    151 (43)
   Female                  200 (57)
  Height, mean ± SD (cm)   161.6±6.89
  Weight, mean ± SD (kg)   68.5±10.12

**Abbreviation:** SD, standard deviation.

###### 

Visit-wise distribution of pain intensity

  Visit      No pain, n (%)   Mild, n (%)   Moderate, n (%)   Severe, n (%)
  ---------- ---------------- ------------- ----------------- ---------------
  Baseline   --               --            --                345 (100)
  Day 2      --               24 (6.96)     258 (74.8)        63 (18.3)
  Day 5      11 (3.19)        272 (78.8)    38 (11)           24 (6.96)

###### 

Effectiveness of treatment as "very good", "good", and "fairly good" in evaluable population

  Effectiveness of treatment   Patient assessment, n=345 (%)   Physician assessment, n=345 (%)
  ---------------------------- ------------------------------- ---------------------------------
  Very good                    26 (7.54)                       32 (9.28)
  Good                         184 (53.3)                      185 (53.6)
  Fairly good                  115 (33.3)                      101 (29.3)

###### 

Use of gastroprotective and antiemetic agents in evaluable population

  Use of gastroprotective and antiemetic agents             Evaluable population, N=345 (%)
  --------------------------------------------------------- ---------------------------------
  Patients who used both gastroprotective and antiemetics   76 (22.0)
  Patients who used gastroprotective                        109 (31.6)
  Patients who used antiemetics                             76 (22.0)

###### 

Summary of gastroprotective agents/antiemetics agents

  Name of the drug class/molecule used   Evaluable population, N=345 (%)
  -------------------------------------- ---------------------------------
  Gastroprotective agents                109 (31.6)
  Omeprazole                             2 (1.83)
  Pantoprazole                           49 (45.0)
  Rabeprazole                            58 (53.2)
  Antiemetic agents                      76 (22.0)
  Domperidone                            76 (100)

###### 

Physician and patient assessment of tolerability in evaluable population

  Assessment of tolerability   Patient assessment, N=345 (%)   Physician assessment, N=345 (%)
  ---------------------------- ------------------------------- ---------------------------------
  Very good                    24 (6.96)                       30 (8.70)
  Good                         212 (61.4)                      209 (60.6)
  Fairly good                  93 (27.0)                       86 (24.9)
